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Penicillin skin testing in the evaluation and
management of penicillin allergy

Stephanie Fox, MD, and Miguel A. Park, MD*

Objective: To review the role of penicillin skin testing in the evaluation and management of penicillin allergy mediated by IgE.
Data Sources: PubMed and OVID search of English-language articles regarding penicillin allergy, penicillin allergy testing,

and management of penicillin allergy.

Study Selection: Articles pertinent to the subject matter were selected and reviewed.

Results: The major determinant (benzylpenicillin polylysine) detects the greatest number of penicillin allergic patients during
skin testing, and the minor determinants of penicillin increase the sensitivity of penicillin skin testing. Penicillin skin testing to
the major and minor determinants was found to have a negative predictive value of 97% to 99%. The incidence of systemic

adverse reaction to penicillin skin testing is less than 1%.

Conclusion: A detailed history of the prior reaction to penicillin is an integral part of the evaluation, but it is not accurate in
predicting a positive penicillin skin test result. A patient with a negative penicillin skin test result to the major and minor
determinants is at a low risk of an immediate-type hypersensitivity reaction to penicillin. Patients with a positive skin test result
should undergo desensitization to penicillin or an alternative antibiotic should be considered.
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INTRODUCTION

Approximately 10% of hospitalized patients report an allergy
to penicillin,'! and many of these patients do not have evi-
dence of an IgE-mediated penicillin allergy when evaluated
by penicillin skin testing.>? Many physicians on hearing of a
patient’s penicillin allergy elect not to use penicillin or other
B-lactam antimicrobials when in fact they may be the anti-
biotic of choice.* Moreover, Sade et al’ have estimated that the
mean antibiotic cost for patients reporting a penicillin allergy is
63% higher than for those not reporting a penicillin allergy.
Consequently, patients with a history of penicillin allergy may
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be unnecessarily exposed to broad-spectrum antibiotics and at a
greater cost to the medical system.

Benzylpenicillin polylysine and the minor determinant
mixture (MDM) have not been available since 2004. Previ-
ously, Allergopharma produced benzylpenicillin polylysine
and MDM, and Hollister-Stier produced benzylpenicillin
polylysine. The lack of benzylpenicillin polylysine and MDM
has hampered the evaluation of patients with penicillin allergy.
Recently, benzylpenicillin polylysine has been reintroduced to
the United States by AllerQuest LLC (Pre-Pen) and to Spain by
Diater. We review the role of penicillin skin testing for the
evaluation and management of penicillin allergy.

PATIENT HISTORY IN THE EVALUATION OF
PENICILLIN ALLERGY

The type and severity of reaction to penicillin in the past, as
reported by the patient, are weakly associated with skin test
reactivity to penicillin. In a prospective study of 638 patients
with a prior history of (3-lactam intake, a positive penicillin
skin test result was noted in 19 of 638 patients (3%): 5 of 542
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patients (0.9%) without a history of penicillin allergy, 14
of 96 (95% confidence interval [CI], 5.95-59.92) patients
(14.6%) with a vague history of penicillin allergy, and 13 of
18 (95% CI, 62.19-1440.8) patients (72.2%) with a convinc-
ing history of penicillin allergy.® Salkind et al” reported that
a patient with a history consistent with a penicillin allergy had
an increased likelihood of having a penicillin allergy (positive
likelihood ratio, 1.9: 95% CI, 1.5-2.5). A negative history of
penicillin allergy lowers the likelihood of a penicillin allergy
as assessed by penicillin skin testing (negative likelihood
ratio, 0.5; 95% CI, 0.4-0.6). The authors conclude that
taking a detailed history of the patient’s reaction to penicillin
may exclude a penicillin allergy, but patients with a history
consistent with an IgE-mediated reaction to penicillin should
undergo penicillin skin testing. However, both the positive
and negative likelihood ratios have a small impact on the
pretest probability as assessed by the Users’ Guides to the
Medical Literature for Diagnosis Articles.®?

Many studies have demonstrated that clinical history and
penicillin skin test results are rarely associated. Gadde et al'®
reported that 17% of patients with a history of anaphylaxis to
penicillin had a positive penicillin skin test result. In those
who experienced urticaria to penicillin, 12% had a positive
penicillin skin test result, and in those with exanthems, only
4% had a positive penicillin skin test result. In this same
study, 1.7% of patients with no history of penicillin allergy
had positive skin test results. Green et al'! demonstrated that
19 of 258 patients (7%) with a history of a maculopapular
rash to penicillin had a positive skin test result to penicillin
compared with 14 of 234 patients (6%) with no history of
penicillin allergy. Stember!'? also conducted a retrospective
study of 319 patients who had a positive history of penicillin
allergy and divided the patients into 3 groups based on the
penicillin allergy history: convincing (history consistent with

an IgE-mediated reaction to penicillin), vague (plausible his-
tory of penicillin allergy), and unacceptable (either never
been exposed to penicillin or an unbelievable history).
Among the convincing group, 19 of 135 patients (14.1%) had
a positive penicillin skin test result, 10 of 150 (6.7%) had a
positive penicillin skin test result in the vague group, and 0 of
34 patients had a positive penicillin skin test result in the
unacceptable group. Solensky et al,'”® in a review of the
literature, showed that 347 of 1063 patients (33%) with a
history of penicillin allergy and positive penicillin skin test
results had a vague history of prior reaction to penicillin. A
vague history was defined as one unlikely to be IgE mediated
(such as maculopapular rash, gastrointestinal symptoms, or
an unknown reaction). The authors conclude that patients
with a vague history should undergo penicillin skin testing
because a large number of true penicillin allergies could be
missed. However, in a retrospective study of 91 patients
evaluated for penicillin allergy, clinical history (type of re-
action, time of reaction after penicillin ingestion, or time
since the last reaction) was not associated with penicillin skin
test result positivity.'* Hence, although the patient’s history is
an important element in the evaluation of penicillin allergy,
the clinical utility seems to be limited, and penicillin skin
testing can be useful for many patients with a history of
penicillin allergy.

COMPONENTS OF THE PENICILLIN SKIN TEST

Penicillin skin testing is performed with prick and intrader-
mal skin tests to both the major and minor determinants of
penicillin. The major determinant of penicillin skin testing is
composed of benzylpenicillin polylysine. The minor determi-
nants of penicillin that have been included in large penicillin
skin test trials are benzylpenicilloate, benzylpenilloate, ben-
zylpenicillin (penicillin G), or benzylpenicilloyl-N-propyla-

Table 1. Penicillin Reagents Used During Penicillin Skin Tests and Outcomes of Penicillin Challenge

Positive penicillin skin

Negative penicillin skin

Patients challenged with Adverse reactions to penicillin
penicillin, No. (%) challenge, No. (%)

Source test result, No. (%) test result, No. (%)

del Real et al'™® 49/596 (8.2) 527/596 (88
Jost et al®® 177/921 (19) 744 (81)
Goldberg et al'® 73/169 (43) 96/169 (57)
Wong et al' 16/91 (18) 75/91 (82)
Gadde et al™® 55/776 (7.1) 700/776 (90)
Cetinkaya and Cag®?? 15/147 (10.2) 132/147 (8

Sogn et al?® 146/825 (18) 656/825 (80)
Mendelson et al?? 21/240 (9) 219 (91)
Levine et al'*f 12/90 (13) 77/90 (86)

290 5/290 (1.7)
NA NA

94 4/94 (4.3)

72 2/72 (2.8)
649 54/649 (8.3)
NA NA
566 7/566 (1.2)
219 3/219 (1.4)

77 1/77 (1.3)

Abbreviations: MDM1, penicillin G; MDM2, penilloate, penicilloate, and penicillin G; MDMS3, penicillin G and penicilloate; MDM4, penicillin G,

penicilloate, and benzylpenicilloyl-N-propylamine; NA, not available.

2 Note that reactions were considered IgE mediated if the reaction occurred within the first 72 hours unless otherwise specified by the author.
® Penicillin skin test result was indeterminate in 20 patients (3.4%). Patients could have been challenged with any g-lactams, but most patients

were given penicillins.
¢ Includes history-positive and history-negative patients.
d Study tested children without a history of penicillin allergy.

¢ Twenty-three patients (3%) had a penicillin skin test result that was uninterruptible.

f Penicillin skin test result was uninterruptible in 1 patient.
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mine. An MDM is not commercially available in the United
States but is available in Spain (Diater).? In areas where the
MDM is not available, many clinicians make their own
benzylpenicilloate. In addition, testing with amoxicillin has
been recommended by the European Network for Drug Al-
lergy because of the recognition that side-chain structures can
act as antigenic determinants.’

The recommended doses of benzylpenicillin polylysine,
MDM, penicillin G, and amoxicillin are 5 X 107> mmol/L, 2 X
1072 mmol/L, 10,000 IU/mL, and 20 mg/mL, respectively.’ In
the United States amoxicillin has been used at a concentration of
1072ML15

PREDICTIVE VALUE OF PENICILLIN SKIN
TESTING WITH DIFFERENT PENICILLIN
DERIVATIVES

Approximately 50% of patients with a positive penicillin skin
test result will have an immediate-type hypersensitivity reac-
tion when rechallenged with penicillin.>!®* However, because
of the possible risk of an adverse reaction to penicillin, the
precise positive predictive value is unknown. Patients with a
history of an IgE-mediated penicillin allergy and a negative
penicillin skin test result to the benzylpenicillin polylysine
and MDM (penicillin G, benzylpenicilloate, benzylpenilloate,
penicillin G, benzylpenicilloate, and benzylpenicilloyl-N-pro-
pylamine) are at low risk of developing an immediate adverse
drug reaction to penicillin.> Adverse drug reaction rates to
penicillin drugs after history of a negative penicillin skin test
result range from 0% to 11.4%, depending on the penicillin
skin test reagents.!%!1:1417-29 Specifically, IgE-mediated reac-
tions, such as urticaria or angioedema, occurred in 0% to
4.3% of patients with a history of negative penicillin skin test
results on challenge with a penicillin drug,'0!417-19.22.26

The literature has used the term MDM to include many
different combinations of minor determinants of penicillin (ben-
zylpenicilloate, benzylpenilloate, penicillin G, and/or ben-
zylpenicilloyl-N-propylamine) (Table 1). Although it is widely
accepted that the major determinant should be included in skin
testing, it is unclear which minor determinants would be most
predictive of an IgE-mediated reaction to penicillin.}> To aid
clinicians in making an informed decision on the evaluation of
penicillin allergy with penicillin skin test, a summary of selected
studies have been included in this article that describe the sen-
sitivities of the different components of the penicillin skin test
(benzylpenicillin polylysine and MDM).

Benzylpenicillin Polylysine Alone on Skin Testing

The utility of benzylpenicillin polylysine in the penicillin skin
test has been well established.>*!*?® Sogn et al*® demon-
strated that among 167 patients with a positive penicillin skin
test result, 140 of the patients (84%) were skin test positive to
the benzylpenicillin polylysine.?® Gadde et al'® reported that
115 of 128 patients (89.8%) with a positive penicillin test
result tested positive to benzylpenicillin polylysine. However,
several recent studies have shown a less robust detection
of penicillin allergy by benzylpenicillin polylysine (64%—
69%).3141830 The differences in the response to benzylpeni-
cillin polylysine may be due to different patient populations.?
Therefore, benzylpenicillin polylysine is still an important
component of penicillin skin testing and essential in the
evaluation of patients with a history of penicillin allergy.

Benzylpenicillin Polylysine and Penicillin G on Skin Testing

In a study of patients with a history of penicillin allergy
evaluated with benzylpenicillin polylysine and penicillin G,
del Real et al'’ reported that 527 of 596 patients (88.4%) had

IgE-mediated reactions to Benzylpenicillin MDM1, MDM2, MDMS, MDM4, No. Amoxicillin,
penicillin challenge, No. (%)? polylysine, No. (%) No. (%) No. (%) No. (%) (%) No. (%)

2/290 (0.7) 44/49 (90) 21/49 (43) NA NA NA NA
NA 116/177 (66) NA NA 61/177(34) NA NA

4/94 (4.3) 47/73 (64) NA NA 56/73 (73) NA 37/73 (51)
0/72 11/16 (69) NA NA 2/16 (12.5) NA NA
17/649 (2.6) 115/128 (89.8)° NA 32/128 (25) NA NA NA
NA 12/15 (80) NA NA 3/15 (20) NA NA
7/566 (1.2) 140/167 (84)° NA NA NA 27/167 (16%) NA
0/219 18/21 (86) NA 11/21 (52) NA NA NA
0/77 9/12 (75) NA NA N/A 8/12 (67) NA
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negative skin test results, 49 patients (8.2%) tested positive to
1 or both benzylpenicillin polylysine and/or penicillin G, and
20 (3.4%) had indeterminate results. Among the 49 patients
with a positive penicillin skin test result, 44 (90%) tested
positive to benzylpenicillin polylysine and 21 (43%) to pen-
icillin G (some patients tested positive to both). Two hundred
ninety of the patients were administered 3-lactam antibiotics,
with 189 patients receiving a penicillin antibiotic (122 pip-
eracillin-tazobactam, 36 ampicillin or ampicillin-sulbactam,
and 31 oxacillin). Some patients may have received multiple
B-lactam antibiotics. Five (3%) of the 189 patients who had
a negative penicillin skin test result and received 3-lactam
antibiotics had adverse drug reactions; however, only 2 (1%)
patients were assumed to have IgE-mediated reactions. One
of the 2 immediate adverse drug reactions was to piperacillin-
tazobactam.

Another study using benzylpenicillin polylysine as the
major determinant and penicillin G as the only minor deter-
minant was sponsored by the American Academy of Allergy.
Three hundred twenty-five patients of 1,718 history-positive
patients (19%) had positive penicillin skin test results. Two
hundred fifty-three of 325 history-positive patients (78%)
tested positive to benzylpenicillin polylysine, and 154 of 325
(47%) tested positive to penicillin G, but 25% tested positive
to both. In this study, 346 patients found to have a negative
skin test result were challenged with penicillin (patients with
and without a history penicillin allergy). A total of 12 of 346
patients (3.5%) had adverse drug reactions to penicillin, with
only 3 of these thought to be IgE mediated (1% of the total
patients).!!

Romano et al’! demonstrated that 8 of 300 patients (2.7%)
with a history of immediate adverse drug reaction to penicil-
lin tested positive only to penicillin G. In a large study by
Sogn et al,? 7 of 167 patients (4%) with a positive penicillin
skin test result (benzylpenicillin polylysine and/or MDM)
tested positive only to penicillin G. Wong et al,'* in a small
study, revealed that 4 of 16 patients (25%) with a positive
penicillin skin test result tested positive to penicillin G only,
and Mendelson et al*? reported that O of 23 patients with a
positive penicillin skin test result tested positive to penicillin
G only. A total of 7% to 17% of patients with a positive skin
test result to penicillin will be positive to another minor
determinant other than penicillin G.2 If one considers the
largest studies in which enough information is provided to
determine how many patients tested positive only to penicil-
lin G on skin testing, 2.7% to 4% of additional patients would
be identified by adding penicillin G to the penicillin skin test
reagents. Therefore, adding penicillin G to the penicillin skin
test panel is valuable.

Benzylpenicillin Polylysine, Penicillin G, and
Benzylpenicilloate on Skin Testing

Several studies have been performed using benzylpenicillin
polylysine, penicillin G, and benzylpenicilloate as the re-
agents tested. Jost et al®® performed a retrospective and a
prospective study on 921 children. This study found that 177

children (19%) tested positive on penicillin skin testing.
Within this group, 46 (26%) tested positive to the major
determinant alone, whereas 70 (40%) tested positive to both
the major and minor determinants. In the group that tested
positive only to the minor determinant, 29 (16.4%) had pos-
itive results to both penicillin G and benzylpenicilloate and
15 (8.5%) had positive results to penicilloate alone.

Wong et al'* examined 91 patients who reported a penicil-
lin allergy. Sixteen (18%) of these patients had at least 1
positive result on skin testing with benzylpenicillin polyly-
sine, penicillin G, and benzylpenicilloate. Twelve of the 16
patients with a positive result tested positive to 1 reagent
only. Seven patients (44%) were positive to the major deter-
minant alone, 4 (25%) were positive to penicillin G, and 1
(6.25%) was positive to penicilloate. Two of 72 patients
(2.8%) with a negative skin test result had an adverse drug
reaction to penicillin on challenge.

Cetinkaya and Cag*? performed skin tests on 147 children
with a negative penicillin allergy history. Overall, they found
15 patients (10.2%) to have positive penicillin skin test re-
sults. Twelve of the 15 children (80%) tested positive to the
major determinant. Three of the 15 children (20%) tested
negative for the major determinant but positive for penicillin
G and penicilloate.

Bousquet et al** enrolled 1,218 patients with a history of
penicillin allergy. A total of 854 of 1,218 patients underwent
skin testing with benzylpenicillin polylysine and MDM (pen-
icillin G and benzylpenicilloate). A total of 802 of the 854
patients (94%) had negative penicillin skin test results, and 52
of 854 patients (6%) had positive results. However, 144 of
802 (18%) had positive skin test or oral challenge results to
other (B-lactams (amoxicillin, ampicillin, other penicillins,
and cephalosporins). The authors conclude that if the skin test
result to benzylpenicillin polylysine and MDM (penicillin G
and benzylpenicilloate) is negative, these patients should also
undergo skin testing to other determinants and/or provocation
testing. However, benzylpenilloate or benzylpenicilloyl-N-
propylamine was not included in the MDM, which may have
detected some of the 144 patients who had negative skin test
results to benzylpenicillin polylysine, penicillin G, and ben-
zylpenicilloate. Hence, including benzylpenicilloate in peni-
cillin skin testing may detect an additional 6% to 8.5%
patients with a history of penicillin skin testing.

Benzylpenicillin Polylysine, Penicillin G, Benzylpenicilloate,
and Bengzylpenicilloyl-N-Propylamine on Skin Testing

A study sponsored by the National Institute of Allergy and
Infectious Disease used penicillin G, benzylpenicilloate, and
benzylpenicilloyl-N-propylamine as skin testing reagents.?¢
This study tested 1,539 patients of whom 825 had a history of
penicillin allergy, 104 were unsure of a previous reaction, and
610 had a negative history of penicillin allergy. Among the
825 patients with a history of penicillin allergy, 146 patients
(18%) had a positive penicillin skin test result. Twenty-five
of 610 patients (4%) with no history of penicillin allergy were
found to have a positive penicillin skin test result to at least
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1 of the determinants tested. Specifically, they found that 140
of 167 patients (84%) with positive skin test results who
completed their protocol tested positive to at least the major
determinant, with or without the minor determinant. Twenty-
seven of 167 patients (16%) with a positive penicillin skin
test result tested positive to the MDM only. Twenty-four of
the 27 patients with positive results to the MDM only were
tested for the individual components of the MDM. Seven
of the 167 patients (4%) tested positive only to penicillin G,
and 5 (3%) reacted to penicillin G and either benzylpenicil-
loate or benzylpenicilloyl-N-propylamine. Twelve of 167 pa-
tients (7%) reacted only to either benzylpenicilloate or ben-
zylpenicilloyl-N-propylamine.?® Seven of 566 patients (1.2%)
with a negative skin test result had an adverse drug reaction
to penicillin on challenge. Therefore, the addition of penicil-
lin G, benzylpenicilloate, and benzylpenicilloyl-N-propyla-
mine to penicillin skin testing increases the number of posi-
tive penicillin skin test results by 16%. A negative penicillin
skin test result that includes benzylpenicillin polylysine, pen-
icillin G, benzylpenicilloate, and benzylpenicilloyl-N-propyl-
amine predicts a low (1.2%) adverse reaction to penicillin.

Benzylpenicillin Polylysine, Penicillin G,

Benzylpenicilloate, and Benzylpenilloate on Skin Testing
Gadde et al'® studied a total of 5,063 outpatients with and
without a history of penicillin allergy. Among the patients
with a history of penicillin allergy, 700 of 776 patients had a
negative penicillin skin test result, 21 (2.7%) had an equiv-
ocal penicillin skin test result, and 55 (7.1%) had a positive
penicillin skin test. Among patients with a negative history
of penicillin allergy, 4,201 of 4,287 patients had a negative
penicillin skin test result, 13 (0.3%) had an equivocal peni-
cillin skin test, and 73 (1.7%) had a positive penicillin skin
test result. The components of the skin test result that were
positive among patients with or without penicillin allergy did
not differ significantly. Among those with a history of pen-
icillin allergy, 38 of 55 patients (69%) tested positive to
benzylpenicillin polylysine only, 5 (9%) tested positive to
MDM only, and 12 (22%) tested positive to both. In those
without a history of penicillin allergy, 58 of 73 patients
(79.5%) were positive to benzylpenicillin polylysine only, 8
(11%) were positive to MDM only, and 13 (10.2%) were
positive to both. When patients with a history of penicillin
allergy and a negative penicillin skin test result were chal-
lenged with penicillin, 54 of 649 patients (8.3%) had an
adverse drug reaction. Of these, 17 of 596 patients (2.9%),
who completed the 72-hour follow-up after penicillin chal-
lenge, had IgE-mediated reactions.

Mendelson et al* tested 240 children and found 21 patients
(8.75%) to have positive skin test results. Of the positive
reactors, 3 (14%) tested positive to the MDM alone. No
patients demonstrated positivity to penicillin G alone. Two of
the 3 patients who tested positive to the MDM alone were
tested to benzylpenicilloate only, and 1 child was found to
have a positive test result to this reagent alone. The other
child had a positive skin test result to benzylpenilloate.

Among the 219 patients with a negative penicillin skin test
result who were challenged with penicillin, 3 (1.4%) had an
adverse drug reaction to penicillin. Hence, penicillin skin
testing with penicillin G, benzylpenicilloate, benzylpe-
nilloate, and benzylpenicillin polylysine predicts a low risk of
an adverse drug reaction to penicillin.

Amoxicillin on Skin Testing

Several studies have included amoxicillin skin testing when
evaluating penicillin allergy. Park et al'3 showed that 9 of 64
patients (14%) tested positive solely to amoxicillin (1072M)
among patients with a positive penicillin skin test result.
Silviu-Dan et al** evaluated 38 patients with a history of
adverse drug reaction to amoxicillin in whom 16 were skin
tested with ampicillin and 22 with amoxicillin. Two of the 22
patients (9.1%) tested with amoxicillin (10~2M) had positive
results. Several European studies have found much higher
rates of skin test result positivity to amoxicillin. Torres et al®
showed that 64.8% of 290 patients with a history of penicillin
had a positive skin test result to amoxicillin (20 mg/mL).
Ponvert et al> found that 42% of children with a history of
penicillin allergy tested positive to amoxicillin (25 mg/mL).
The differences between the North American studies and the
European studies may be due to the different concentrations
of amoxicillin used for skin testing and/or different patient
populations. Hence, the addition of amoxicillin skin test may
detect additional penicillin allergic patients; however, the
concentration of amoxicillin needs further study.

ADVERSE REACTIONS TO PENICILLIN SKIN
TESTING
Penicillin skin testing has generally been considered to be
safe, with a low incidence of systemic reactions. The inci-
dence of systemic reactions is considered to be less than 1%
in patients who undergo stepwise prick or intradermal peni-
cillin skin testing.!823-253236-38 Valyasevi and Van Dellen
reported on 1,710 patients who underwent skin testing and
found that 0.12% of patients had a systemic reaction rate,
2.3% in patients testing positive. No fatalities were reported.
Gadde et al'® report that of 128 patients with a positive
penicillin skin test result, 12 patients (9.4%) had a systemic
response to testing. Eight of these 12 patients had a history of
an IgE-mediated reaction to penicillin previously. They re-
port that 1 individual had an anaphylactic reaction; however,
skin prick testing had been inadvertently omitted during the
individual’s testing. Sogn et al* reported no adverse reactions to
penicillin skin testing. Macy et al?! stated that 4 of 101 patients
(4%) with a positive penicillin skin test result had an adverse
reaction to skin testing. Three patients noted itching or hives
distant from the penicillin skin test sites and 1 had a systemic
reaction. Among patients with a negative penicillin skin test
result, 16 of 980 patients (1.6%) had an adverse reaction to
penicillin skin testing (8 faintness, 2 nausea, 1 anxiety, 1 cough,
1 vertigo, 1 headache, 1 hives, and 1 itching).

Fatalities have been reported with penicillin skin testing.*
From 1973 to 1983, 1 death after penicillin skin testing was
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reported in a survey of practicing allergists sponsored by the
American Academy of Allergy and Immunology. The patient
had undergone intradermal testing with penicillin without
performing skin prick testing. The fatality may have been
avoided if the skin prick test had been performed first. There-
fore, if proper reagents and correct technique are used, pen-
icillin skin testing is considered relatively safe.

RESENSITIZATION AFTER NEGATIVE
PENICILLIN SKIN TEST RESULT AND A COURSE
OF PENICILLIN

The rate of resensitization in patients given multiple courses
of penicillin drugs after a negative skin test result has been
reported to be low by several studies. Mendelson et al?? report
that 0.9% of children who had safely tolerated an oral peni-
cillin course after a negative skin test results had a positive
skin test result on retesting. Solensky et al?’ studied 46
patients with negative penicillin skin test results. These pa-
tients were given 3 courses of penicillin, and none were found
to have a positive skin test result after the third course was
completed. Hershkovich et al* report that in a group of 98
children who had negative skin test and oral challenge results,
only 2 had positive skin test results on additional testing.
Another child developed a rash after the fifth exposure to
amoxicillin. They report the resensitization rate to be 3%.
Parker et al*' showed a 16% rate of resensitization in 18
patients. In the group that became skin test positive after
rechallenge, all had received intravenous penicillins before
the subsequent skin test. In summary, the resensitization rate
appears to be low after challenge with penicillin drugs in
patients who previously have had negative skin test results to
penicillin.

DIAGNOSTIC EVALUATION OF A PATIENT WITH
A HISTORY OF PENICILLIN ALLERGY

In the evaluation of a patient with a history of penicillin
allergy, it is useful to classify adverse drug reactions to
penicillin into IgE-mediated and non-IgE-mediated adverse
drug reactions.’ Immediate-type reactions, IgE mediated, usu-
ally appear within 1 hour after exposure to the medication but
can occur up to 72 hours later. The symptoms of immediate-
type reactions can consist of urticaria, angioedema, broncho-
spasm, and/or anaphylaxis.> Non-IgE-mediated reactions
commonly occur more than 72 hours after drug administra-
tion and consist of interstitial nephritis, thrombocytopenia,
serum sickness, drug fever, erythema multiforme minor,
Stevens-Johnson syndrome, toxic epidermal necrolysis, and
others.!542 The results of penicillin skin testing can only
predict for I[gE-mediated reactions to penicillins. If a patient’s
history is consistent with an IgE-mediated reaction to peni-
cillin or there is no evidence of Stevens-Johnson syndrome,
toxic epidermal necrolysis, serum sickness, or other life-
threatening reaction to penicillin that is not IgE mediated,
then penicillin skin testing with benzylpenicillin polylysine
and MDM (penicillin G, benzylpenicilloate, and benzylpe-
nilloate) is recommended. If the penicillin skin test result is

negative, the patient is at low risk of an immediate-type
hypersensitivity reaction to penicillin. If the penicillin skin
test result is positive, an alternative antibiotic is recom-
mended or penicillin desensitization.?

Most clinicians do not have access to MDM in the United
States. Benzylpenicillin polylysine and penicillin G skin test-
ing can be an alternative to penicillin skin testing with ben-
zylpenicillin polylysine and the MDM as shown by Green et
al'l and del Real et al.'” However, because some patients with
a history of penicillin allergy can be missed by testing only
benzylpenicillin polylysine and penicillin G, an oral chal-
lenge under medical supervision may be prudent to exclude
an IgE-mediated penicillin allergy in patients with a negative
skin test result to these 2 reagents.

CONCLUSION

A detailed history of the prior reaction to penicillin is an
integral part of the evaluation, but it is not accurate in
predicting a positive penicillin skin test result. Therefore,
patients with a history of prior reaction should undergo pen-
icillin skin testing. Skin testing with the major determinant
alone may only detect 70% of patients; therefore, skin testing
should be performed with the major and minor determinants
consisting of penicillin G and benzylpenicilloate plus either
benzylpenilloate or benzylpenicilloyl-N-propylamine. A pa-
tient with a negative penicillin skin test result to the major
and minor determinants has a 1% to 3% chance of having an
IgE-mediated reaction on challenge with a penicillin drug. If
the minor determinants are not available, penicillin G and/or
amoxicillin skin testing can identify additional patients with
a history of penicillin allergy at risk of an IgE-mediated
adverse drug reaction to penicillin. Moreover, the patient
would benefit by undergoing an oral challenge in the clini-
cian’s office to exclude an IgE-medicated reaction to peni-
cillin. Patients with a positive skin test result should undergo
desensitization to penicillin or an alternative antibiotic should
be considered.
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